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Background: Patients in nursing homes are at risk of adverse events, representing a highly vulnerable group that is
chronically weak and cognitively or physically reduced. To prevent adverse events, knowledge of patient safety
culture can act as a basis for nursing homes’ own organizational improvement initiatives. There is scarcity of longitudinal
studies exploring the sustainability or variability of safety culture in nursing homes. This study therefore describes the
variability in staff perceptions of patient safety culture over time in a cross-sectional sample of Norwegian nursing homes,
and tests the influence of nursing homes’ own organizational initiatives.
Methods: The study applied a cross-sectional and prospective longitudinal design collecting data on staff perceptions of
patient safety culture in nine Norwegian nursing homes based on the Norwegian version of the Nursing Home Survey
on Patient Safety Culture (NHSOPSC) instrument. Data collection took place through a baseline survey (June–September
2013) and through a follow-up survey (March–April 2015). Data were analyzed by descriptive statistics, t-test, and
hierarchical regression analysis.
Results: The response rate was 70% at baseline and 69% at follow-up. Variability, measured by changes in the average
percentage of positive responses per safety culture dimension, showed a high degree of stability for the nine nursing
homes in total with more variability across each single nursing home. When comparing mean scores for the total patient
safety culture score, only one of the nursing homes improved significantly from the baseline to the follow-up.
After adjusting for the facility level (single nursing home), nursing homes’ own organizational initiatives explained
29.5% of the variance in the total patient safety culture score (F [4, 263] = 27.53, p < 0.001).
Conclusion: Our results demonstrate that patient safety culture is relatively stable in the Norwegian sample of
nursing homes over a 20-month period. Our findings indicate that organizational initiatives tailored to local needs
are predictors for the total patient safety culture score. Furthermore, there is a need for an extensive and sustained level
of effort as only one nursing home (NH6) showed a significant improvement in the total patient safety culture score.
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In this study, we describe variability in staff perceptions of
patient safety culture in Norwegian nursing homes over
time and examine whether nursing homes’ own
organizational initiatives influence the patient safety culture.
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Healthcare-associated infections, e.g., catheter-associated
urinary tract infections, and medication-related events are
common in long-term care (LTC) settings [2–7].
Despite this vulnerability among nursing home pa-
tients, most of the patient safety research has so far fo-
cused on hospital settings as reflected in the literature
[8–12]. Literature regarding patient safety issues in pri-
mary care [13] and LTC settings and especially in nurs-
ing homes is currently emerging [14–19], yet there is an
urgent need for more studies in diverse contexts. Somele is distributed under the terms of the Creative Commons Attribution 4.0
.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
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ture is associated with patient safety outcomes such as re-
ports of falls and restraint use, though the findings are not
consistent [14–16]. In a recent study of staff perceptions
of patient safety culture in Norwegian nursing homes, we
found a positive awareness of patient safety culture among
frontline staff together with an established confidence in
nursing managers’ attention to patient safety issues [17].
Several survey instruments for patient safety culture are
available for use in nursing home settings. Among them
are the Nursing Home Survey on Patient Safety Culture
(NHSOPSC) and adapted versions of the Safety Attitude
Questionnaire (SAQ) [18–20].
Safety culture can be considered a part of the “inner”
context of an organization [21, 22]. This is in line with the
following definition: “The safety culture of an organization
is the product of individual and group values, attitudes,
perceptions, competencies, and patterns of behavior that
determine the commitment to, and the style and profi-
ciency of, an organization’s health and safety manage-
ment” [23] p.23. A dimensional concept analysis of patient
safety culture in nursing identified key determinants such
as management commitment, immediate supervisor at-
tention, shared values, individual behavioral factors, and
reporting systems [24]. Nurse managers are identified as
key actors in improving communication and decision-
making concerning patient safety [25]. Fear of reporting
adverse events has furthermore been recognized as an
important barrier to patient safety improvement in nurs-
ing homes [26].
There is also a scarcity of longitudinal studies in LTC
settings exploring the sustainability or variability of
safety culture. We therefore conducted a longitudinal
cross-sectional study in nine Norwegian nursing homes
with a baseline and a follow-up study after 20 months.
Over the 20-month period, all participating nursing
homes received structured survey results from the base-
line study in feedback meetings. The aim of the study is
to describe staff perceptions of patient safety culture
over time according to the following research questions:
1. What is the variability over time in staff perceptions
of patient safety culture in a cross-sectional sample
of Norwegian nursing homes measured by the
NHSOPSC instrument?
2. What is the influence of nursing homes’ own
organizational initiatives on staff perceptions of the
total patient safety culture score in the sample of
Norwegian nursing homes?
Methods
The study applies a cross-sectional and prospective lon-
gitudinal design, collecting data pertaining to staff per-
ceptions of patient safety culture in nine Norwegiannursing homes using the Norwegian version of the
NHSOPSC instrument. Data collection took place at
baseline (June–September 2013) and was repeated dur-
ing a follow-up after 20 months (March–April 2015).Setting and sample
Nursing homes play a critical role in the Norwegian
healthcare system with increased responsibilities and
tasks defined by the Norwegian Coordination Reform as
of 2012 [27]. The underlying challenges that motivated
the Coordination Reform are also found in other Nordic
countries and European countries like the UK and the
Netherlands where similar reforms have been introduced
[28]. Consequently, older patients with chronic illnesses
who are in need of medical treatment and nursing care
are transferred from hospitals to nursing homes [27, 29].
As part of the Coordination Reform, financial incentives
were introduced, including raising the daily fee if muni-
cipalities are not able to receive patients “ready for dis-
charge” from hospitals [27]. This led to an increase of
260% in the number of patients classified as “ready for
discharge” during the period from 2011 to 2014 [30, 31].
The Norwegian Patients Safety Campaign was
launched in 2011. It was followed up by the Patient
Safety Program in 2014 with a stronger emphasis on
patient safety in the LTC setting including in nursing
homes [32]. In 2016, 64% of the municipalities partici-
pated in the government-initiated Norwegian Patient
Safety Program [32]. The program focuses on leader-
ship commitment to support patient safety initiatives
together with specific improvement measures such as
medication reconciliation and early recognition of de-
teriorating patients [32].
Data were collected in six municipalities in the south-
ern part of Norway, including both urban and rural dis-
tricts. The sample was purposely selected and included
nine nursing homes of different sizes and care types
(Table 1). Long- and short-term care, subacute and acute
care, rehabilitation, care for patients with cognitive im-
pairment, and palliative care were included. The
organization and “day to day activities” of the included
nursing homes differed according to size and geograph-
ical location and with the level of integration with day-
care and home-based care services. Some of the nursing
homes (NH2, NH3, and NH8) had undergone
organizational changes such as the downscaling of beds
in the period 2013–2015.
The study included staff, defined as healthcare
workers, with a minimum of 30% job position and who
were able to read and understand the Norwegian lan-
guage. Due to geography, size, and local circumstances,
the nursing homes differed according to the manage-
ment levels represented in the sample.
Table 1 Survey administration and characteristics according to
size and response rate
Nursing home Beds Surveys completed n (response rate)
NH1 (Rural) 2013 20 31 (94%)
2015 25 25 (80%)
NH2 (Rural) 2013 56 49 (70%)
2015 51 49 (84%)
NH3 (Rural) 2013 32 26 (90%)
2015 20 22 (76%)
NH4 (Urban) 2013 25 29 (78%)
2015 25 29 (74%)
NH5 (Urban) 2013 24 25 (96%)
2015 24 18 (69%)
NH6 (Rural) 2013 20 24 (96%)
2015 20 19 (76%)
NH7 (Urban) 2013 52 51 (67%)
2015 52 54 (70%)
NH8 (Urban) 2013 126 92 (53%)
2015 117 106 (62%)
NH9 (Urban) 2013 69 57 (71%)
2015 70 47 (59%)
Note: NH nursing home facility level (single nursing home)
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Patient safety culture was measured with the Norwegian
version of the NHSOPSC instrument, which consists of
items covering the perceptions of healthcare staff about
patient safety culture. In previous psychometric testing,
we documented that a 10-factor model including 41
items showed an acceptable fit in the Norwegian setting
[33]. All NHSOPSC items are rated on Likert scales
from 1 to 5, in addition to a response alternative “does
not apply” (DA) or “do not know” (DK). The instrument
included two overall rating questions, considered as out-
comes. One item was formulated as the statement, “I
would tell friends that this is a safe nursing home for
their family” (yes, maybe, no), and the other was formu-
lated to request a graded rating, “Please give this nursing
home an overall rating on patient safety” (scale from 1
to 5). The survey also comprised demographic variables,
including staff position and background, number of
years in the nursing home, work-hours per week,
work-shift, and whether staff normally worked directly
with patients [18, 33].
Organizational initiatives
Three items regarding the nursing homes’ own
organizational initiatives pertaining to patient safety
were included in the questionnaire for the follow-up
measurement (2015) as follows: (1) “In this nursing
home, we have implemented measures to improvepatient safety over the last year,” (2) “In this nursing
home, we have been offered training to improve patient
safety over the last year,” and (3) “I am familiar with the
system for reporting of adverse events in this nursing
home”. All items were answered on a 5-point scale
(“strongly disagree,” “disagree,” “neither agree nor dis-
agree,” “agree,” and “strongly agree”).
Data collection
An informational letter followed the questionnaires for
the baseline and follow-up surveys and participation was
based on written informed consent. Each nursing home
had a contact person responsible for the local adminis-
tration of paper-based questionnaires. The participating
nursing homes were identified by an ID number on the
questionnaires. In the current study, 548 questionnaires
were distributed for the baseline measurement and 536
questionnaires for the follow-up measurement resulting
in a response rate of respectively 70% for the baseline
and 69% for the follow-up surveys.
Feedback meetings
Feedback meetings were offered to nursing home man-
agers as a follow-up from the baseline measurement.
The nurse manager decided whom to take part in the
meetings. The meetings included a presentation of struc-
tured results and an anonymized benchmarking with the
other participating nursing homes. The objective of the
meetings was primarily to provide managers with feed-
back on staff perceptions of patient safety culture.
Reviewing the survey results and discussing potential
areas of strengths and improvements together with the
managers was another topic of the meetings. The results
were presented according to the NHSOPSC survey man-
uals and materials, including the frequencies of re-
sponses for each survey item presented graphically [18,
34, 35]. The managers of each nursing home received a
paper-copy of preliminary results and decided how to
further present and use them within their organization.
Statistical analyses
Structural equation modeling (SEM), with the means and
variance adjusted weighted least square estimator, was
used to test if the suggested 10-factor model fitted the
Norwegian data. The results showed acceptable fit on
baseline data (RMSEA = 0.060, 90% confidence interval
(CI) 0.056–0.063, comparative fit index (CFI) = 0.935,
Tucker-Lewis index (TLI) = 0.927, χ2 = 16,200.67, df = 820,
p < .001) and follow-up data (RMSEA = 0.059, 90%
CI 0.055–0.063, CFI = 0.936, TLI = 0.929, χ2 = 15,115.89,
df = 820, p < .001). In previous Norwegian psychometric
testing of this instrument, one of the original items B3,
“we have all the information we need when patients are
transferred from hospital,” was split into two items and
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ized factor loadings (0.158 and 0.345) [33]. When includ-
ing the original item in the follow-up data, the results
showed a good model fit (RMSEA = 0.058, 90% CI 0.054–
0.061, CFI = 0.936, TLI = 0.929, χ2 = 15,375.72, df = 861,
p < .001), with an acceptable factor loading (0.419) for the
original reinstated item B3, suggesting that this item
should be included in future studies. However, in order to
measure variability over time in the present study, the
same 41 items will be used for baseline and follow-up sur-
vey data. When we examine the influence of nursing
homes’ own organizational initiatives on staff perceptions
of the total patient safety culture score, all 42 items
will be used.
The variability in staff perceptions of patient safety cul-
ture in the baseline and follow-up surveys was examined
in three different ways. First, we described the average per-
cent positive responses per patient safety culture dimen-
sion at the group level (all nine nursing homes; NH1–9)
and facility level (single nursing home; NH1–NH9). The
average percent positive responses for each safety culture
dimension were calculated by averaging the item level per-
centage positive responses, excluding missing and DA or
DK [18]. The responses “strongly agree/agree” and “most
of the time/always” for positively worded items or
“strongly disagree/disagree” and “never/rarely” for nega-
tively worded items were categorized as positive responses
[18]. Second, we examined the changes in the total patient
safety culture score from the baseline to the follow-up at
both the group and facility levels with independent sample
t-tests. The total patient safety culture score was defined
as the average of all 41 items in the NHSOPSC question-
naire. Thirdly, changes in the mean score differences from
the baseline to the follow-up in the 10 safety culture di-
mensions were tested with independent sample t-tests at
the group level (all nine nursing homes). Due to multiple
testing, a more conservative significant level of p ≤ .01 was
chosen for the analyses.
The influence of the nursing homes’ own organizational
initiatives on the staff ’s perception of the total safety cul-
ture score (41 items) was examined in two ways. First, we
presented percentages of respondents answering, “agree”
and “strongly agree” on questions when excluding missing
and DA or DK at the facility level (single nursing home).
A multiple hierarchical regression analysis was then per-
formed to analyze the predictive value of the initiatives.
The facility level was entered in block 1 and the three in-
dependent variables (initiatives), rated on a 5-point scale,
were entered in block 2. Correlations and preliminary ana-
lysis were conducted to ensure that there were no viola-
tions of the assumptions of multicollinearity, normality, or
homoscedasticity before the regression analyses. No viola-
tions were found and the correlation coefficients varied
between 0.140 and 0.524. The unstandardized coefficient(B), standard error of the mean (SE), and standardized
beta coefficient (β) are presented.
SPSS Version 24.0 (IBM Corporation, Armonk NY,
USA) for Windows were used for all the analyses except
the factor analyses that was performed with Mplus
(version 7.2; Muthén and Muthén, Los Angeles, CA).
Results
At the baseline (2013), a total of 384 (70%) out of 548
healthcare staff from nine different nursing homes
responded to the survey, while during the follow-up a
total of 369 (69%) out of 536 healthcare staff from the
same nine nursing homes responded. Demographic
characteristics were quite similar in both the baseline
and follow-up measurements (Table 2).
Variability in staff perceptions of patient safety culture
Variability measured by changes in average percentage
of positive responses per safety culture dimension from
baseline to follow-up showed a high degree of stability at
the group level (all nine nursing homes) (Table 3).
Eight out of 10 patient safety culture dimensions had
an average score of more than 60% positive responses
both in the baseline and follow-up surveys. NH4 and
NH6 reported higher average percent positive responses
on all safety culture dimensions in the follow-up.
Variability in the mean scores from the baseline to the
follow-up for the total patient safety culture score (all 41
items) showed a significant difference at the facility level
for one of the nursing homes (NH6) (Fig. 1). At the
group level (NH1–9), there was no significant difference.
The results showed no significant differences between
the baseline and follow-up surveys when comparing
mean scores for each of the patient safety culture dimen-
sions at the group level (Table 4).
Nursing homes’ own organizational initiatives
As some variability of patient safety culture existed
across nursing homes, it was of interest to examine the
influence of nursing homes’ own organizational initia-
tives. The results showed extensive variability in the level
of organizational initiatives at the facility level, with one
nursing home (NH6) having the highest scores on all
three organizational initiatives (Fig. 2).
Hierarchal multiple regression analyses showed that
the variables “facility level” and “nursing homes’ own
organizational initiatives carried out between baseline
and follow-up” explained 29.5% of the variance in the
total patient safety culture score (F [4, 263] = 27.53,
p < 0.001) (Table 5). Facility level explained 2.4% of the
variance in the total patient safety score; facility level was
however not a significant contribution in the final model.
All three initiatives made significant contributions to
the model.
Table 2 Background variables in the baseline (2013) and follow-
up (2015) surveys
Relevant background variables Baseline n (%) Follow-up n (%)
Staff position
Managers including leaders at
first-line level
19 (5.1) 12 (3.4)
Healthcare workers with a minimum
of bachelor degree
147 (39.2) 139 (38.8)
Healthcare workers, upper secondary
school
191 (49.7) 186 (52.0)
Assistants 12 (3.1) 11 (3.1)
Others 6 (1.6) 10 (2.8)
Total 375 (100%) 358 (100%)
Number of years in nursing home
< 1 year 20 (5.3) 26 (7.3)
1–5 years 90 (24.0) 92 (25.7)
6–10 years 89 (23.7) 84 (23.5)
11–15 years 90 (24.0) 70 (19.6)
16–20 years 38 (10.9) 45 (12.6)
> 21 years 48 (12.8) 41 (11.5)
Total 375 (100%) 358 (100%)
Work-hours per week
< 15 h 7 (1.9) 11 (3.1)
16–24 h 101 (27.1) 101 (28.5)
25–35.5 h 213 (57.1) 201 (56.6)
> 35.5 h 52 (13.9) 42 (11.8)
Total 373 (100%) 355 (100%)
Work-shift (most often)
Daytime 245 (66.4) 241 (68.1)
Afternoon 78 (21.1) 75 (21.2)
Nighttime 46 (12.5) 38 (10.7)
Total 369 (100%) 354 (100%)
Working directly with patients most of the time
Yes 359 (95.5) 338 (94.7)
No 17 (4.5) 19 (5.3)
Total 376 (100%) 357 (100%)
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This study is the first using the NHSOPSC instrument in
a cross-sectional prospective longitudinal design reporting
how a sample of staff in Norwegian nursing homes per-
ceive patient safety culture over time and whether the
nursing homes’ own organizational initiatives have an in-
fluence on the total patient safety culture score.
Variability in staff perceptions of patient safety culture
Variability described by changes in average percent of posi-
tive responses and changes in mean scores per safety cul-
ture dimension from baseline to follow-up demonstrated ahigh degree of stability at the group level (all nine nursing
homes). We found that eight out of 10 patient safety cul-
ture dimensions had an average score of more than 60%
positive responses in both the baseline and follow-up sur-
veys (Table 3), which is regarded a good score and might
indicate a lower risk of adverse events [36]. In the period
of this study (2013–2015), the implementation of the Co-
ordination Reform placed pressure on the nursing homes
as the responsibility for medical treatment and advanced
care was transferred from hospitals to nursing homes, fur-
ther reinforced by financial incentives. Judging from the
stability of our results, the reform has not had a negative
effect on the results of the follow-up measurement in
2015. The ongoing National Patient Safety Program with
its focus and activities directed towards nursing homes
might have contributed positively to the stability of the pa-
tient safety culture [32]. Improving and sustaining a posi-
tive safety culture during periods of budget cuts and
downscaling of beds, while at the same time caring for
more acute and complex patients should definitely be seen
as a challenge for the current nursing homes.
The high degree of stability at the group level (all nine
nursing homes) may be explained by the high scores of
positive responses on the safety culture dimensions
“supervisor expectations and actions promoting patient
safety” and “feedback and communication about inci-
dents” in both the baseline and follow-up surveys. These
results may furthermore indicate that supervisors have
been able to sustain staffs confidence in patient safety is-
sues during the demanding reform period. Extensive re-
search has recognized that leadership commitment is a
critical factor and one of the most frequently cited safety
culture dimensions [37–39]. Supervisors can create and
support an environment in which the staff feel responsible
for ensuring that patients are safe by improving communi-
cation and participation in decision-making [25]. The pa-
tient safety culture dimensions of “staffing” and “training
and skills” had the lowest scores both in the baseline and
at follow-up surveys and this stability is of major concern.
Recent Norwegian reports relate the challenges of re-
sources and competencies to the implications of the
Coordination Reform [29, 40, 41].
When comparing changes in mean scores for the total
patient safety culture score at the group level (all nursing
homes), we found no significant differences between the
baseline and follow-up. At the facility level (single nursing
homes), we found a significant change between the baseline
and the follow-up for one nursing home (NH6), indicating
initiatives have been initiated at a local level in the period.
The influence of nursing homes’ own organizational
initiatives
The present study suggests that the predictive value of
nursing homes’ own organizational initiatives explained
Table 3 Average percentage positive responses per patient safety culture dimension at baseline and follow-up at the group and
facility level
Patient safety culture dimensions NH1–9 NH1 NH2 NH3 NH4 NH5 NH6 NH7 NH8 NH9
Teamwork 2013 76% 71% 84% 91% 78% 92% 45% 80% 75% 68%
2015 76% 64% 83% 82% 79% 79% 82% 73% 75% 72%
Staffing 2013 45% 43% 43% 57% 42% 72% 33% 42% 41% 45%
2015 44% 44% 39% 47% 49% 60% 46% 45% 40% 43%
Compliance with procedures 2013 62% 72% 72% 78% 53% 67% 52% 53% 64% 53%
2015 68% 65% 78% 86% 64% 61% 72% 59% 70% 57%
Training and skills 2013 54% 53% 60% 62% 41% 74% 32% 48% 53% 59%
2015 55% 57% 65% 57% 42% 83% 67% 47% 54% 46%
Non-punitive response to mistakes 2013 77% 72% 77% 93% 78% 82% 75% 74% 77% 75%
2015 78% 68% 78% 93% 82% 90% 90% 68% 80% 72%
Handoffs 2013 77% 76% 80% 91% 67% 89% 61% 79% 78% 75%
2015 78% 73% 80% 89% 79% 80% 69% 83% 74% 73%
Feedback and communication about incidents 2013 86% 90% 90% 94% 84% 91% 81% 86% 83% 84%
2015 85% 89% 85% 94% 89% 81% 84% 86% 83% 84%
Communication openness 2013 68% 49% 74% 85% 82% 89% 51% 73% 68% 53%
2015 65% 52% 64% 74% 89% 91% 70% 58% 62% 60%
Supervisor expectations 2013 87% – – – – – – – – –
2015 86% – – – – – – – – –
Management and organizational learning 2013 64% 66% 73% 84% 59% 78% 56% 60% 64% 53%
2015 68% 64% 67% 80% 71% 78% 77% 61% 67% 64%
Note: “Supervisor expectations” is not reported at facility level for ethical reasons (possible identification) due to the low number of managers included in the
sample. NH1–9 = group level including all nine nursing homes, NH1–NH9 = facility level representing the single nursing homes. Average percentage of positive
responses per patient safety dimension is calculated by averaging the item level percentage positive responses, excluding missing and DA/DK
Fig. 1 Changes in mean for total patient safety culture score (41 items) between baseline and follow-up. Notes: NH1–9 = group level including all
nine nursing homes and NH1–NH9 = facility level representing the single nursing homes. **p ≤ 0.01
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Table 4 Changes in mean (SD) scores at the group level (NH1–9) for the 10 patient safety culture dimensions between the baseline
and follow-up surveys
Patient safety culture dimensions (items) Baseline Follow-up t p
valueMean (SD) Mean (SD)
1. Teamwork (4) 4.04 (0.64) 4.05 (0.59) 0.200 0.84
2. Staffing (4) 3.23 (0.65) 3.14 (0.70) 1.780 0.08
3. Compliance with procedures (3) 3.61 (0.70) 3.70 (0.70) 1.633 0.10
4. Training and skills (3) 3.47 (0.71) 3.47 (0.71) 0.860 0.93
5. Non-punitive response to mistakes (4) 3.77 (0.77) 3.77 (0.78) 0.925 0.98
6. Handoffs (3) 3.91 (0.64) 3.90 (0.62) 0.302 0.76
7. Feedback and communication about incidents (4) 4.12 (0.61) 4.10 (0.56) 0.276 0.78
8. Communication openness (3) 3.76 (0.73) 3.73 (0.73) 0.505 0.61
9. Supervisor expectations and actions promoting patient safety (3) 4.21 (0.70) 4.21 (0.73) 0.025 0.98
10. Management and organizational learning (10) 3.60 (0.62) 3.64 (0.65) 0.840 0.40
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The 2.4% effect of the facility level was not significant
when “own organizational initiatives” was entered into
the regression model. This indicates that the differences
between the nursing homes were mainly due to their
own initiatives. Further, the nursing home that had a sig-
nificantly higher total patient safety culture score during
the follow-up (NH6) also had the highest scores regard-
ing organizational initiatives. These findings indicate that
the initiatives of nursing homes that can be tailored to
local needs influence the perception of the total patient
safety culture score positively. This emphasizes the im-
portance of managers facilitating staff participation in
decision-making and supporting staff responsibility for
patient safety initiatives [25]. The organizational initia-
tive “In this nursing home, we have been offered trainingFig. 2 Percentage of respondents answering “agree/strongly agree” on the
we have implemented measures to improve patient safety over the last ye
improve patient safety over the last year”. Initiative 3: “I am familiar with thto improve patient safety over the last year” had low
scores. This is of concern and may mirror the continued
low scores on the safety culture dimension “training and
skills” at follow-up.
To sustain and improve patient safety culture over
time, the findings may indicate that patient safety initia-
tives should be anchored within the current nursing
home at an organizational level, and include both gen-
eric interventions like targeted areas of the National Pa-
tient Safety Program (e.g., safety in medication use and
fall prevention) and local tailored initiatives [26, 32] as
exemplified by the nursing home NH6.
Strengths and limitations
A strength of this study is the response rate of 70% to
the baseline survey and 69% to the follow-up, which canthree organizational initiatives. Note: Initiative 1: “In this nursing home,
ar”. Initiative 2: “In this nursing home, we have been offered training to
e system for reporting of adverse events in this nursing home”
Table 5 The predictive values of nursing homes’ own organizational initiatives on the total patient safety culture score (all 42 items)
at the group level (all nine nursing homes, NH1–9)
Overall patient safety culture
B SE β R2 ΔR2
Step 1
Facility level −.030** .012 −.155 .024** .024
Step 2
Facility level −.010 .010 −.054
Initiative 1: In this nursing home, we have implemented measures to improve patient safety over the last year .186*** .033 .348
Initiative 2: In this nursing home, we have been offered training to improve patient safety over the last year .092*** .026 .215
Initiative 3: I am familiar with the system for reporting of adverse events in this nursing home .097** .036 .140 .295*** .271
**p < .01, ***p < .001
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feedback meetings at each participating nursing home.
Another strength is the high number of respondents
working directly with patients (including day, afternoon,
and night shifts) providing important knowledge of the
frontline staff perceptions of patient safety culture as
managers often have more positive safety culture percep-
tions [42, 43].
To ensure that respondents felt comfortable reporting
their opinions and to ensure that their responses could
not be tracked back to them, individual identifiers were
not applied. This is in line with the recommendations of
the NHSOPSC User Guide. Therefore, the staff samples
are not identical between the baseline and follow-up sur-
veys and this is addressed in the statistical analyses by
using independent samples t-tests.
Nine nursing homes located in the southern region of
Norway were included in the study based on their inter-
est in patient safety issues. Although our study results
are not necessarily generalizable to all nursing homes in
Norway, they provide a valuable overview of the variabil-
ity over time in a cross-sectional sample of Norwegian
nursing homes.
An important limitation is the lack of data on standard-
ized objective outcome measures for Norwegian nursing
homes (e.g., urinary infections and medication-related
events). Further, we are aware that NHSOPSC is designed
to assess staff ’s subjective perceptions of patient safety cul-
ture at a given point in time and therefore does not de-
scribe a complete “picture” of patient safety culture.
Nevertheless, we feel that a subjective assessment provide
valuable information on how patient safety culture is
viewed by frontline nursing home staff.
Conclusions
Variability measured by changes in average percentage
of positive responses and mean scores per safety culture
dimension from baseline to follow-up showed a high de-
gree of stability at the group level (all nursing homes) in
a sample of Norwegian nursing homes, and we found nosignificant difference between the baseline and the
follow-up. A significant improvement of the total patient
safety culture score between the baseline and the
follow-up surveys was found for one of the nursing
homes (NH6) which also had the highest scores pertain-
ing to its own organizational initiatives. The nursing
homes’ own organizational initiatives explained 29.5% of
the variance of staff perceptions of the total patient
safety culture score. This indicates that organizational
initiatives tailored to local needs are predictors for pa-
tient safety culture. Patient safety initiatives should be
anchored within the current nursing homes at an
organizational level and include both generic interven-
tions like targeted areas of the National Patient Safety
Program and local tailored initiatives.
Future research should develop valid outcomes that
measure patient safety in the nursing home setting, as
well as studying the role of leadership and staff involve-
ment in more detail related to nursing homes’ own pa-
tient safety initiatives.
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